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HYDROLOGY

The Bureau of Reclamation has been asked to perform studies related to the potential
removal of Savage Rapids Dam, on the Rogue River upstream from Grants Pass, Oregon. 
Among the many significant concerns with this project is the disposition of sediment
accumulated behind the structure.  This report provides hydrologic flow data for use in
the proposed sediment models for this project.

Flow Frequency Data

Lost Creek Dam and Reservoir were completed by the Corps of  Engineers (Corps) on the
Rogue River in 1977.  Lost Creek Dam controls the upper 686 square miles of the Rogue
River watershed.  This large flood control reservoir can have a dramatic impact on flood
peaks in the downstream areas, including the Savage Rapids Dam and Grants Pass,
Oregon, areas.  Flood peaks in Grants Pass typically occur from November through
March, with most occurring in December and January.  The Rogue River has five gauging
stations on the main stem, which record peak and daily discharges between Lost Creek
Dam and Agness, Oregon.  There are no significant river diversions below Lost Creek
Dam that affect flood peaks during the winter.  Peak flow and daily flow values for the
Rogue River were available from the U.S. Geological Survey (USGS) water data web site,
http://waterdata.usgs.gov/nwis-w/OR/
 
The Corps, Portland District Office, was contacted [1] and asked for information about
regulated flows on the Rogue River.  That office has provided estimated regulated
frequency curves for three locations on the Rogue River.  Regulated flow frequency
curves attempt to predict what the flow at a specific point in the river will be, given a
flood of some specific return period and the estimated flood peak reduction due to the
upstream flood control dam.  For the Rogue River, the Corps has provided estimated
unregulated and regulated flow frequency curves for the main stem of the Rogue River at
the Lost Creek Dam, Dodge Bridge, Raygold, and Grants Pass gauge site locations.

The regulated peak flow frequency curves supplied by the Corps were prepared in 1991,
with peak flow data available through 1989.  Since the preparation of these curves, the
largest flood since Lost Creek Dam began regulation occurred in January 1997.  The
regulated peak flow curves should be redone and updated with the more recent data;
however, they are considered adequate for the purposes of this study.  These curves will
provide a consistent set of flows for each of the gauge sites to estimate the reaches of
the Rogue River most likely to experience sediment deposition following the removal of
Savage Rapids Dam.  This is accomplished in a preliminary sense through the use of the
stream power plot developed as part of this study.  Additional, more detailed studies
will depict the potential sediment deposition at various locations in the river by using
the daily flow hydrographs developed as part of this study.
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Table 1 (at the end of this appendix) lists the regulated discharges for various return
periods at four of the gauging stations located downstream from Lost Creek Dam.  These
discharges were taken from the regulated flow frequency curves supplied by the Corps
and by a simple application of the log-Pearson III statistical technique to the Rogue
River peak flows at Agness for the regulated years 1977 through 1998.  Flows at Agness
are considered to be far enough downstream and to have enough uncontrolled drainage
area that any peak flow regulation effects of Lost Creek Dam are minimal.  Also listed in
table 1 are the drainage area and gauge datum elevation for each gauge location and the
locations of other large tributaries.  Included in table 1 is a list of river miles associated
with each gauge site and each tributary.  These gauge characteristics come from the
available USGS water supply paper [2].

Figure 1 (at the end of this appendix) displays the gauge datum elevation plotted with
river miles for five stations.  Figure 2 displays the computed 2-, 5-, 10-, 25-, 50-, and
100-year discharges for the four gauges farthest downstream in this river.  The Mcleod
gauge data were not included in this graph since the computed values for the various
return periods at Mcleod did not follow the pattern established by the more down-
stream gauges.  The Mcleod gauge data for this analysis showed a positive skew value,
due largely to the influence of Lost Creek Dam, only 3 miles upstream.  All other gauges
show negative skew values, indicating the influence of Lost Creek Dam is not as great on
the distribution of flood peak values farther downstream.  The other downstream gauges
also have the influence of many more unregulated tributary flows.  The Mcleod gauge is
too far upstream to have any impact on the sediment modeling farther down-stream near
Savage Rapids Dam and the Grants Pass gauge site.  The Mcleod gauge data, except for
drainage area, elevation, and river mile, were not used in any other computation in this
report.   

Figure 2 displays the discharges for the five return periods, plotted as a function of
drainage area at the gauge sites.  This plot provides a smooth family of curves and
provides some good visual confirmation of the validity of the calculated return period
flows for the four gauge stations farthest downstream.  This figure is not particularly
useful for any location on the main stem of the Rogue River since river miles and the
locations of the tributaries are not indicated.

Figure 3 is a plot of the various return period discharges as a function of river mile.  This
plot also shows the Corps regulated peak flood frequency for the three gauges farthest
upstream.  Again, the downstream gauges appear to show a nice family of curves for all
return periods.  The Corps curves show a strong influence by the Lost Creek Dam
regulation.  This figure also shows the relative difference in magnitude between the
Corps regulated peak flow curves and the analysis of the last 21 years of regulated flows
below Lost Creek Dam.  Possible reasons for these differences were discussed earlier in
this report.  The location of the tributaries is needed on this plot to make it useful in
determining a flow for a given return period for a specific location on the Rogue River.
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Figure 4 is a plot of drainage area versus river mile for all locations on the Rogue River,
including the location of the tributary inflows.  Data for this graph were calculated by
computing the change in drainage area for each gauge location and then subtracting any
major tributary drainage area in the reach.  The difference in drainage areas, less the
tributary area, was divided by the difference in river miles for the known gauge site
locations.  This rate of change of drainage area was applied for all river miles between
the two sites.  At the location of the major tributaries, the area of the tributary is added
to the plot.  This is reflected by the jumps in drainage area at the tributary locations on
the plot.

Figure 5 is a plot of the discharge for various return periods as a function of river mile. 
Data for this plot were created similarly to the plot for drainage area versus river mile.
Unit discharges for drainage areas at the gauge sites were computed.  The unit dis-
charge was multiplied by the drainage areas for each river mile location determined in
the previous calculation, and the plot of discharge versus river mile, with appropriate
jumps at the tributary locations, was created.  Table 1 provides details related to the
calculation of values on this plot.

Figure 6 is a plot of total stream power (discharge times slope) versus river mile of the
stream for the four gauge sites where elevation and discharge data are known.  The
slope used in the calculations for this plot was calculated by digitizing the water surface
profile of the river from USGS quadrangle maps.

Daily Flow Hydrographs

In addition to peak flows, hydrographs representing the following four conditions were
requested.

Daily flow hydrograph conditions for Savage Rapids Dam
Sediment Evaluation Study

1 – High winter flows and high summer flows
2 – High winter flows and low summer flows
3 – Low winter flows and high summer flows
4 – Low winter flows and low summer flows

Daily data for the Grants Pass gauging station was retrieved for the regulated
flow years 1977 through 1998 from the USGS water data web site, 
http://waterdata.usgs.gov/nwis-w/OR/

The yearly data were divided into seasons.  The winter season was considered to be
November 1 through May 31 each year, and the summer season was considered to
be July 1 through September 30 each year.  The months of June and October were 
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considered to be transition months and not considered as part of either season. 
Computations were made to determine the maximum 120-day flow values in each
season of each year.  These values were then ranked.  The highest value indicated the
highest year for each season, and the lowest value indicated the lowest year for each
season.  For the years 1977 through 1998, the highest winter season was 1997, the
highest summer season was 1984, and both the lowest winter and lowest summer were
in 1992.  This information was verified by a simple visual inspection of the daily values
plot available from the web site.

To create the high-winter/high-summer hydrograph, the 1997 data for the months of
December 1 through May 31 were used, and the summer values for the year 1984 from
June 1 through November 30 were combined in a single hydrograph.  The low-winter
and high-summer values were October 1 through May 31, 1992, and June 1 through
September 30, 1984, respectively.  High-winter and low-summer values were
December 1 through May 31, 1997, and June 1 through September 30, respectively.
The low-winter/low-summer hydrograph was the entire water year of 1992.   These
dates for the conditions selected were determined in such a way as to make the hydro-
graphs appear reasonable and still maintain the conditions used to describe each
hydrograph.  Figures 7, 8, and 9 display these hydrographs.  Table 2 displays the
ordinates for these hydrographs.
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